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In [J. Differenfiul Equations 39 (1981), 269-2901, J. Smoller and A. Wasserman 
presented some rich ideas and results on the bifurcation of steady-state solutions of 
a reactiondiffusion equation in one space variable. However, the proof of their 
Theorem 2.1 is incorrect (the case a > 0), and to correct it, we find one additional 
hypothesis is necessary. 0 1989 Academtc Press, Inc 
1. A COUNTEREXAMPLE 
Smoller and Wasserman’s Theorem 2.1 is: 
THEOREM 2.1. rf f(x) = -(x - a)(x - b)(x - c) satisfies the following 
two conditions: 
(i) O<a<b<c, and 
(ii) j: f(s) ds > 0, 
then T has exactly one critical point, a minimum. (Note: Their proof in the 
case 0 = a < b < c is correct.) 
Their proof of this theorem fails at line 9, p. 274. The formula 
B(x) = 2F(x) - (x + a) F(x + a) 
should read 
B(x) = 2F(x) - xzqx + a). 
But then line 21, p. 273 is incorrect. To see this, consider the case a = 1, 
b=2, c=5, then a/2= (a+ b+c)/2=4>2=c. Thus the claim that 
T’(a) < 0 if c1< a/2 is false. 
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2. THE CORRECTION 
This error can be corrected as follows: 
THEOREM 2.1’. Zf f(x) = -(x - a)(x - b)(x - c) satisfies the following 
conditions: 
(i) O<a<b<c, 
(ii) SC f(s) ds > 0, and 
(iii) there exists an r, b<r < c, jif(s) ds=O such that 2F(a)- 
d(r) < 0, 
then T has exactly one critical point, a minimum. 
Proof of Theorem 2.1’. We recall that the domain of T is the open 
interval (A, C). Furthermore, if p is near A or C, then the orbit through p 
comes near the respective rest points (r, 0) or (c, 0) of the first order system 
ut = v, v’ = -f(u), I-4 CL, 
and hence T(p) must be very large. Since T is a smooth function, we see 
that T(p) must achieve its minimum on (A, C); i.e., T(a) must have at least 
one critical point on (r, c). 
As in [SW], S(a) is defined by 
S(a)=2’“T(a(p))=j:(F(a)-F(u))-‘*du (r<a<c). 
Then 
0~ 0(a) - 13(u) du 
sr(a) = j. 2(~~)3/2 ;? 
where dF= F(a) - F(u), 0(x) = 2F(x) - xf(x). Also, we have 
and 
Now, 
V(u) = f(u) - uf’(u) = 2u3 - ou2 + 7c. 
(2.3) 
(2.4) 
(2.5) 
e(o) = 2qo) = 0, 
e(0) =217(o) > 0, 
0(r) = 2F(r) - rf(r) = 2F(a) - rf(r) < 0 (by (iii)), 
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and 
e(c) = 2F( c) > 0. 
So e(x) has one negative root, one zero root, and exactly two positive 
roots, q, and q2, with a<q, <r<q, cc. 
Also, we know 
e’(a) = -uf’(a) > 0, 
t?‘(b) = -bf’(b) < 0, 
and 
e’(c) = -cf’(c) > 0. 
So 0’(x) has one negative root and two positive roots, p1 and p2, with a < 
p, < b < p2 < c. One sees that the graph of e(x) is as in Fig. 1 
S’(a) < 0 if cr<p,. 
Thus, we only consider (T > p2. We also notice that 
oP2) = 0 and m2) < 0. 
This will be used to show S(a) has exactly one critical point. 
Now, by formula (2.6) in [SW] 
thus 
(2.6) 
where d(x) = x0’(x) - e(x) = 1 x3(x - $ CI). This is easy to see as 
4(x) < 0 if O<x<$a, 
d(x) ’ 0 if x> $0, 
X 
FIG. 1. Graph of O(x). 
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and 
i’(x) > 0 if .~>$a. 
Also, we obtain 
@(P*) = P*d’(P*)- &P*) 
= -O(p,)>O. 
But if qS(pJ > 0, then, by looking at the graph of 4, we may conclude that 
$a<p,. 
It follows that 
4(a) - 4(u) ’ 0 if p,<cr<candu<r. 
Thus 
sJt(a)+$a)>o for pz < a < c, 
and this implies that S has exactly one critical point. But now T’(p)= 
2- “*S’(a) daldp, and since da/dp > 0, we see that T has exactly one critical 
point, a minimum. This completes the proof of Theorem 2.1’. 
Remark. When f satisfies (i), (ii) but not (iii), whether the time map T 
still has only one critical point is unknown. 
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